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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a novel 
organosilicon compound that bears organooxysilyl 
groups at both molecular ends thereof and a 
polysulfide group at the molecular center thereof, 
which are linked with a divalent hydrocarbon group 
containing a monosulfide or polysulfide group, and 
its production method as well as a compounding 
agent for rubber containing the organosilicon 

compound. ck-'>v»i.;^'- v^^j-" '<M-<'-i<.-^^i,-5«r>-^^^ < 

SOLUTION: The organosilicon compound is 

represented by average composition formula (1): 

(R10)(3-p)(R2)pSi-"R3-Sm-(Sn-R4)q-Sm-Si(R2)p 

(0R1)(3-p) (wherein R1 and R2 are each a 1-4C 

monovalent hydrocarbon group; R3 and R4 are 

each a 1~15C divalent hydrocarbon group; m is on 

average 1 to 3; n is on average 2 to 4; p is 0, 1 or 

2; and q is 1, 2 or 3). 
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(57) [gftj] 



(R'0)(3-p)(R')pSi-R^-S„.R^-(S„-R'»VS^-R3-Si(RVOR^)(3^) - (1) 

. p{40, lX{i:2. qJil, 2X{±3S:^-r. ) 

vmm\ 



(2) 
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TB^i^mm: ( 1 ) 

(RiO)(3.p)(R2)pSi-R^-S„-R4-(S„-R^),-S„-R3-Si(R2)p(OR')(3.p) ... (1) 
. piiO, lX{i2. q{il, 2X{i3^S^-r, ) 

±ii^i^mm^ ( 1 ) tcfcv^T. m3&n-cS)0. n*<^%-c2~3<^iE^-es>sf»*]ai 

Tie-^^ ( 2 ) 

(Ri O) ( 3 - p ) (R2 ) p Si-R3 -R4 -X • • • (2) 

Ta$tLl.7»NO^>»^*#S^'fk-^i:. TiB--«5<i ( 3 ) 

M2 S, ... (3) ( 

(4) 

X-R4 -X ... (4) 

4". R4 . xii±mb^mc^mMi^^. ) 
[if«iS4] 

Wii^Ji 1 xii2$Emco^mmit-^m (a) t. -j^^^xKthi mc^mt^ ( b > t ^^^^ 

^(Ommt^^ ( A ) / ( B ) =7 0/3 0~5/9 5c7)fiJ.^-r-^|,if$jg4iBmor?Affl 
[00 0 11 

[0002] 

[0003] 

4;^v:. ^m^Mz'^^j:^^m.-^Lfz^-j^m.m^i>^t^tixm. mtmrnmLX-mmm 



(3) 
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s - h Uxh^£/i/U;i^Tc?bVWT-f7X;lx7 ^ K-^b i s - h U X h y ;U7°n f 
[0004] 

[00 0 5] 
[00 06] 

m.':>x. ^ 1 TiE^i^mm^ ( i ) 

[€2] 

(R'0)(3.p)(R2)pSi-R3-S„-R4-(S„-R4)q-S„-R3.Si(R\(ORi)(3.p) ... (1) 

x-m^tit^mmmit-^!m^^'t&, 

[00 07] 

*^B^{±. ^21:. Tia-^ ( 2 ) 

(Ri O) ( 3 _ p , (R2 ) p S i -R3 -S^ -R4 -X • • • (2) 

(5^4". Ri 2aVR2 ii^m^mi— 40— ff^.fb7)<««, R3 S.t^R4 {i^^x^- 

x'm^tii>^^^uyym^^^^^^mn:^b. r^-m: ( s ) 

Ms • • • (3) 

(^tfj, M{iT;l^;<?U^JS. r{4^%Tl~4c0iE|gt^5^-t. ) 

(4) 

X-R4 -X . . . (4 ) 

(^tf. R4. X{i±iBi:|iI«<DSi*$-^-r« ) 
[0008] 

com.-^mtcom-^mx-h'^xhx\>\ fmtff:>m-^mtLfc^ii. zco^mim^t-^m 

(A) t. i!'-^<^:*>l«(7)m (B) tcommiti/^ (A) / (B) =7 0/3 0-5/ 
9 5 c7)fiJ.^T* S c: t HfiiS-^ \ 
[0009] 



(4) 
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(RiO)(3.p)(R2)pSi-R^-S,„-R^-(S,-R^),-S„-R^.Si(R%(OR^)(3.p) - (1) 
[00 10] 

rntpy*. n-r^f-uym. i-r^f-uym. ^^iyuym. -rvv-v*. yy. 
-uym. ><^)vy s.-)V3:.'j~vy^cr)Tiv^vym. ru-i^y*. c:ix<^*^'|g-^L 

fzm^j:}£i>m-f(^fl. m{±T%-C-l~3c7)jEit. n(iT±%T-2~4(:0im. p{±0, IX 
[00 11] 

[0012] 

[^k4] 

(CH3CH20)3Si-(CH2)3-S-(CH2)<j-S2-(CH2)6-S-(CH2)3-Si(OCH2CH3)3 

(CH3CH20)3Si-(CH2)3-S-(CH2)6-S3-(CH2)6-S-(CH2)3-Si(OCH2CH3)3 

(CH3CH20)3Si-(CH2)3-S2-(CH2)6-S2-(CH2)6-S2-(CH2)3-Si(OCH2CH3)3 

(CH3CH20)3Si-(CH2)3-S2-(CH2)6-S3-(CH2)6-S2-(CH2)3-Si(OCH2CH3)3 

(CH3CH20)3Si-(CH2)3-S-(CH2)io-S2-(CH2)io-S-(CH2)3-Si(OCH2CH3)3 

(CH3CH20)3Si-(CH2)3-S-(CH2)i5-S2-(CH2)i5-S-(CH2)3-Si(OCH2CH3)3 

(CH3CH20)3Si- CH2 CH(CH3) CH2-S-(CH2)6-S3-(CH2)6-S- CH2 CH(CH3) CH2-Si(OCH2CH3)3 

(CH3CH20)3Si-(CH2)3-S-(CH2)4-S4-(CH2)4-S-(CH2)3-Si(OCH2CH3)3 
(CH3CH20)3Si-(CH2)3-S3-(CH2)4-S3-(CH2)4-S3-(CH2)3-Si(OCH2CH3)3 

(CH3CH20)3Si-(CH2)6-S-(CH2)6-S2-(CH2)6-S-(CH2VSi(OCH2CH3)3 
(CH3CH20)3Si-(CH2)3-S-(CH2)6-(S2-(CH2)6)2-S-(CH2)3-Si(OCH2CH3)3 

(CH3CH20)3SKCH2)3-SKCH2)aS2-(CH2)6)3-S-(CH2)3-Si(OCH2CH3)3 

(CH3CH20)3Si-(CH2)3-S-(CH2)4-(S2-(CH2)4)2-S-(CH2)3-Si(OCH2CH3)3 
(CH30)3Si-(CH2)3-S-(CH2)6-S2-(CH2VS-(CH2)3-Si(OCH3)3 

(CH3CH20)2CH3Si-(CH2)3-S-(CH2)g-S2-(CH2)6-S-(CH2)3-SiCH3(OCH2CH3)2 
[0 0 13] 

¥i%ilfcLTl~3T-*>0. nt.L<l,tlX\i2Xh^ . J: 4 t < « 1 1'*) 0 . n{4 



(5) 
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(Ri O) ( 3 - p ) (R2 ) ^ S i -R3 -S„ -R4 -X ■ ■ • (2) 

M2 Sr ■ ■ • (3) 

(4) 

X-R4 -X • • • (4 ) 

[00 15] 

±i^^coR^ . R2 , R3 ^ R4 ^ mi,wMcomK>x-hO. xiiJsti-yym^'^mL. 

Cl, Br. li/^m^-^tl. rliW--^l'^4(7)imX'$>&. 
[00 16] 

:ico-m. ( 2 ) co^t-^mt tT{4. Tieioi>co*^ft^jfc Lxm^^tii>, 

[00 171 
[-ft 5] 



(CH3CH20)3Si-(CH2)3-S-(CH2VCl 

(CH3CH20)3Si-(CH2)3-S2-(CH2)6-Cl 
(CH3CH20)3Si-(CH2)3-S-(CH2)4-Cl 

(CH3CH20)3Si-(CH2)3-S-(CH2)io-Cl 

(CH3CH20)3Si-(CH2)6-S-(CH2)6-Cl 

(CH3CH20)3Si-(CH2)3-S-(CH2)6-Br 

(CH30)3Si-(CH2)3-S-(CH2)6-Cl 

(CH3CH20)2CH3Si-(CH2)3-S-(CH2)6-Cl 

[0018] 

tfz. ( 3 ) coit-^mt Lxii. Tii<^h<Di!}^i^mmt Lx^^m^tih. 

Na2 S 
Nag S2 
Na2 S3 
Na2 S4 
[00 19] 

MtCs (4) <7)it^tLXit. Tie«Otc^**«?lJ*Sti^. 

C 1 - (CH2 ) 6 -C 1 
C 1 - (CH2 ) 4 -C 1 
C 1 - (CH2 ) 1 0 -C 1 
Br- (CH2 ) 6 -Br 
[0020] 

±m-m, ( 2 ) coit-^mcommjmtimx'h^:bK mutTm-m.^ ( 5 ) 

(Ri O) ( 3 _ p ) (R2 ) p S i -R3 - SH ■ • • ( 5) 

(3^:41, Ri , R2 ^ R3 ^ pimmLtimK)X'hi>. ) 

(Ri O) ( 3 _ p ) (R2 ) p S i -R3 -SM • ■ ■ (6) 



(6) 
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X'^^tlUt-^^n. MKTIB-^ (4) 

X-R4 -X • • • (4 ) 

b t^x'^ -1. , tt:. rm-m^ ( ? ) 

(Ri O) ( 3 _ p , (R2 ) p S i - R3 -X ... (7) 

(5^4". Ri . R2 . R3 ^ Pim^^LfcmK)X'ho. xitJ\ajrym^^m-t, ) 
x-m^tihit-^mtTm-wc^ ( s > 

M2 ■ • ■ (3) 

(4) 

X-R4 -X ... (4) 

x-m^ti^^^uyy-t^it^m. mzm'^t>zj:*)^mt^Km^-th;itx'i>m^&^ 

tt)^X-^h. 
[00 2 1] 

±lB-«fe^ ( 5 ) <r)i\L'^h tT{4. TIB<7)t03&^f^^Ji: LT^J^^^fLl,. (CHg C 

H2 O) 3 S i - (CH2 ) 3 -SH 
(CH3O) 3 Si - (CH2 ) 3-SH 
(CH3CH2O) 3 Si-CHjCH (CH3 ) CH2-SH 
(CH3CH2O) 3 Si - (CH2 ) 6-SH 
(CH3O) 3 Si - (CH2 ) 1 o-SH 
(CH3CH2O) 2CH3 Si - (CH2 ) 3-SH 
[0022] 

±.u-m^ ( 6 ) co^t-^^b txii. rm<7)i:>mmmib Lxm^^ni>. (cHg c 

H2 O) 3 Si - (CH2 ) 3 -SNa 
(CH3O) 3 Si - (CH2 ) 3-SNa 
(CH3CH2O) gSi-CHjCH (CH3) CH2-SK 
(CH3CH2O) 3 Si - (CH2 ) 6-SNa 
(CH3 O) 3 S i - (CH2 ) 1 0 -SK 
(CH3CH2 O) 2CH3 Si - (CH2 ) 3-SNa 
[0023] 

±si~m; ( 7 ) co^t-^b Lxit. Tmcohmm^mb Lxm^^ti^. (cHg c 

H2 O) 3 S i - (CH2 ) 3 -C 1 
(CH3O) 3 Si - (CH2 ) 3-CI 
(CH3CH2O) 3 Si-CH2CH (CH3 ) CH2-CI 
(CH3CH2O) 3 Si - (CH2 ) 6-Br 
(CHgOj 3 Si - (CH2 ) 1 o-Br 
(CH3CH2 0)2CH3 Si-(CH2)3-Cl 
[0024] 

^fz. ^t-^m ( 3 ) <om:'m'itT/i':^u^mcDmmifmb vxit. i^yiccowiitv-y^m, 

7iiLtzi>cr>im.mtXi>X<. myK^XWMmbTJU:^ O^mrJUay-h biRfB 

tfc i><oimm Lxi>x<. mm uzmymitnu^f! u ±mb^nb ^m^^x-^m^ 

^^fzh<7)^^LXi>^\^, 
[0025] 

TIB-JKi^ ( 2 ) 

(Ri O) ( 3 - p > (R2 ) p S i -R3 -s„ -R4 -X • • • (2) 

mrvm-w^ ( 3 ) 

M2 S, ... (3) 



(7) 
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4) 

X-R4 -X . . . (4 ) 

•ttmcommiommii&MX'h'o . mtif. ^y^^y. ^^-^y. ^y^y. ^^^y. 
^yy^ ?<^)i'^ vri-ju-yhymco'yhym. i^l!xf-;i^<7)xxT-;i^. i^'^f-;!^?!^ 

[00 26] 

^ 3 0 2 0 B#rag^-C-S> I. . 
[00271 

-«3»; ( 2 ) av'Ji-^lcJ; ( 4 ) t-^$tL^-fb-^!t*3co^I-^t) 

^jiTtTi, J; < . ( 2 ) Tm^tLhit-^m^mTr^. ^^^tcj; o-^ ( 4 ) -c 

^SnS'ft-^if^SrjrFtTi) J:V\ mz. ( 2 ) RX/^izJ: >0-m^ (4)X'm 

^ti^-it-^mRv^t^^izx owLmm^mm^mh^. ( 3 ) •e^stL^-fc^s:^ 

[0 0 28] 

co^'No dr'yy-^^ ( 3 ) <7)-fl:-^4'«or;l';i& l>^Jl=l/o. 9~l. it ttitf J; v -> 

[0029] 

tfz. ( 4 ) xm^it:h^^xiyy-^mt-^^mz^m^M^^^. ( 2 ) 
x'm^ixt^m^^v3yym^^s:m^<t-^b-'W!^ (4) T-asn^^ND^y-^^r-fi: 

( 4 ) -C'^Six^^Nn^^>#*'f[:-^tj= 1 /0 . 5 - 1 . 5 i: t-Wf J; < . 

( 2 ) coit^co^^^-yy+^m^ ( 4 ) c^)-^^:■^!|^!Kr)^^ay:^) /-fe^ ( 3 ) cT) 
-ft;-^^%c=0T;PX7'J^i^=l/0. 9~1. li:fix{3"iv\ 
[00 30] 

:^^mcr)it-^it. rm-m^ ( 7 ) 

(RiO)(3_p)(R2)pSi-R3-X •••(7) 

(5ttf. Ri . R2 . R3 , plimmLfzM'OX'h'O . Xli/su-yy^mt. ) 

M2 Sr • • • (3) 

x'm^ti:s>m7mitT?u:^u^mxim:ii0'mtTf\^:iiv^mk. imi,zx oria-^^ 

(4) 

X-R4 -X . . . (4 ) 

jHti>zx^xit. ^^m<^'{t-^m^m.mmm-t^^ti>-simThi>. fit. ic7)i^tc{4. 

[003 11 

Mtc. ^WMco^t^ma. Tti^^mM-^ (8) 

X-R4 - (s„ -R4 ) , -X ■ ■ • (8) 



(8) 
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(RiO)(3_p)(R2)pSi-R3-X ...(7) 

T-a^^i-i.'ft^tTfe-ii^ ( 3 ) 

Ms ... (3) 

-I, m < n SrStfc-t-fH^cOMJtiiEliTa^ . 
[0032] 

(RiO)(3_p) (R2)pSi-R3-SH ...(9) 

(5^4>, Ri . R2 , R3 ^ pim^<^m^Tht. ) 
T-a§ti§-fi:-^i|%tTie-jK5t (10) 

HS-R4 -SH ••■(10) 

(5<iif. R4 iSluM^OilOT-?).!.. ) 
X'm^tLi>it^tTii-mi (3a) 

S. C 1 2 ■ • • (3a) 

(js:*. s{six{42 2-«-r. ) 

[00 33] 

mm^ti. m-^x^mnit. zcr^^m^ ( i ) co*Mg^-^l:-^!^s:•i■^T'5^^:^'-i.ffl 
M-^m^mm-th. mz^^aM(^^'j^m'^mii. ^-ui^Mi^cozi-j^m^mizMLxismiz 

^mt Lxmmtx i,m(7)m<^mt cDM^mx'h'yxhx\>\ 

[00 34] 

(B) <0R-&a«4, (A) / (B) £7)aaj:t;-c-7 0/'3 0~5/9 5. t<{±6 
0/4 0-3 0/7 0(m\^X\ !gM4«Oj|*«:i'-!5rt- rSi:^*i:T%fflBS5e ( 1 ) T'^S 

fih<nx'mt,\^<ti:\^. 

[0035] 

-fyri^yd'A ( I R) . ^ax^i^^—^'^i'-xy^ta-^rfi. (sbr) . 

~f^V:t.y:Jl. (BR) . Ti^yo^h y;P-y:5'i/'xyJiM-^#:3-a^ (NBR) . 
/ka^'A (I IR) ^t"0>^x:y^3-A-^Xf-Pi/-7°ob°l/>'its-^^3-A (EPR, E 
PDM) ^j:}£-kmiX\t<SM.(r>-zrv-yYh\^X^mth:.'tifiX%h, 
[0 0 36] 

m^i}^ ^ >- y ;<r3EW? i: Wffl ^tlhUMcO i^^y^ 'yTUy-f^i^muLXi>X<. ^tl 

i^CDmMmtLXlt^z—JUhVs^h^i^i^^y. \i:~)UhV:r.h^iyiy^y^ r-^Vi^ 



(9) 
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yx^/t'-r-TS yrntf/l'h U;^ h^i^i^^y^ r-^;l^;^r hTne;^hU ;>< 

UxNdfi^v'U;I^rne;l'S^'x;l'7^ K#^W-i>Ct;i»^'T-#, J;0»tL<{ib i s- 
hUxhdfj/i/y;P7°otf;i^^h^x;l^7'f b i s - hUxbdrS^i.ij/pT'nbVl'i^' 
X;W7 F#*s#if^;fLl.. 
[0037] 

'5r*3. ¥%iH^ ( 1 ) Tm^ti^^mm^\:-^^^ti::fj^mm^pi(Dzfj^mmi)izM 
'ti>mMmi. i o oms.mizMi. ^fi^mim ( i ) co^imm'it^<om-^ 

[00 38] 

"mtm^k'co^-! ^m. ^mi-M^'j^mi>z-m'3izni-^^tix^^:^^mmm\^:m-^ 
mth § i t ti^x^ h . ^fit:><m3m\<r>w.^&\iif.w^mm^{,zw. l^v ^rs 

[00391 
[0040] 

■t^'^^yjV-yyXaiz^ 3-^;U;er7"hrntf;l^NUxhdr>'i^5>'l 1 9 g (0. 5m 
o 1 ) Srita^. fit^Ts *^^^2 0%c7)-^hU^AXf-7-hC0X:?y-;^j§^l 5 

1. 2g (0. 4 5mo 1 ) ^tax.ti. WT^T^k. m&L. 8ox:izx. smmm^^ 
miftz. ic^ik. j^iPL. mrm^izi^Lfz. 

[0041] 

>y h;kcO-fe>'t^7VP7^XrJtc, 1. e-v^nn^^Jf-^i^S 1 0. 0g(2. Omo 1 
) Srtta;^. SO'Ct^iSL. m^fT. ±IE^03-^;^;^r^7'■^tV^^ Uxbdri^v-^ 

14 8~1 5 0X:/0. 00 5torrtCTil^BJ<0?Sf*:6 4. 2g7!3m^tlfz. ZCO 

(CH3CH2 0)3Si (CH2)3S(CH2)6C1 

.98. 7%ffco/t, 
[0042] 
CII5ft«?ll] 

g«;4''x#A^. ^-'An- hM^ yfy^-Rx/mTM^imtrz 5 o o s u u 

>y h;uo-ir^N°97";l'7 9X3t. x^y-;i^80g. *E*^-ft;y-^"5. 4 6g (0. 0 
7mo 1 ) . mm2. 24 g (0. 0 7mo 1 ) 80°ac#«aL7t. Mfl^T. 

(CH3CH20)3Si (CH2)3S(CH2)6C1 

X'm^tl^it-^m4 9. 91g(0. 14mol) $r(9>-5 < OJSTt^C. ?liT*IT^> 8 



(10) 
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(CH3CH20)3Si(CH2)3S(CH2)6S2(CH2)6S(CH2)3Si(OCH2CH3)3 I 

7^^W(-*3(t^^ yv-ltJKJi:. 89. IXXh-^fz. 
[0 0 4 3] 





c 


H 


S 


S i 


ffM (%) 


5 0. 9 


9. 4 


18. 1 


7. 9 


HSW (%) 


5 0. 5 


9. 2 


18. 3 


8. 0 



[0044] 

[»fi<?iJ2] 

^M^J 1 (C*3{t«.ei^2 . 24g^4. 48g(0. 14mol)h \.fzmtWmz-^^ 

[^1:7] 

(CH3CH20)3Si(CH2)3S(CH2)6S3(CH2)6S(CH2)3Si(OCH2CH3)3 I 

7^^tflct3{t-l)^yv-MJK{i. 88. 3%X'h->fz. 

Z<r)hcr>cr,7m'i^VymmiTii(7)m*)X'$>'r>t:, 
[004 5] 
[^2] 





c 


H 


S 


S i 


(%) 


4 8. 7 


9. 0 


2 1. 7 


7. 6 


^ffl^t (%) 


4 8. 4 


8. 8 


2 2. 0 


7. 8 



[0046] 

Lmmmsi 

^mnztsif^mM2. 24g^6. 72g(o. 2 1 m o I) b Ltimitmmz<^m 

Srfi=o /c i: i ^. . ^^f-fe^sjc^-^ig 5 0. 3st>mi^tLfz. ^(Di, (r>nmmmm.x^ ^ 

[^bs] 

(CH3CH20)3Si(CH2)3S(CH2)6S4(CH2)6S(CH2)3Si(OCH2CH3)3 I 



(11) 
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7^^$f{cfc{ti.^/-?-MJK{i. 88. gxx'h-yfz. 

[00471 
[^3 3 





c 


H 


S 


S i 


t+»« (%) 


4 6. 7 


8. 6 


2 4. 9 


7. 3 


^SWt (%) 


4 6. 4 


8. 4 


2 5. 2 


7. 6 



[00483 

[MtM4 ] 

(CH3CH2 0)3Si (CH2)3S(CH2)6C1 
"CII§tlS'ft;-^!tll4 9. 91g(0. 14mol) SrTE^ 
(CH3CH20)3Si (CH2)3S(CH2>ioCl 

X-«$tLl>'fb-^% 57.75s(0. 14mol)i: L/cfl!l{S|il«ic-^^^ff o^cii: i ^ 

(CH3CH20)3Si(CH2)3S(CH2)ioS2(CH2)ioS(CH2)3Si(OCH2CH3)3| 

^^^^^ftiiftS^yv-mKfi. 8 5. 9%t:'&'?fc, 

[00493 
[^4 3 





c 


H 


S 


S i 


f-i-»« (%) 


5 5. 7 


10. 1 


15. 7 


6. 9 


*PKi£ (%) 


5 5. 3 


9. 7 


16. 0 


7. 3 



[00 50] 

(CH3CH20)3Si (CH2)3S(CH2)6C1 
X-m^tl^-it-^mA 9. 91g(0. 14mol) 2rTfB¥%*I^ 

(CH3CH20)3Si (CH2)3S2 (CH2)6C1 

X-m^tltit-^S 4 . 39g(0. 14mo 1 ) i:t3tfl6{4|iI«t:-^fi£S:fi^-5;ti:i^ 
[-fbl 0 3 

(CH3CH20)3Si(CH2)3S2(CH2)6S3(CH2)6S2(CH2)3Si(OCH2CH3)3| 
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[00 5 1] 





c 


H 


S 


S i 


ffM (%) 


4 4. 9 


8. 3 


2 7.9 


7. 0 


mmiis: (%) 


4 4. 3 


8. 0 


2 8. 3 


7. 2 



[00 52] 

6] 

^J401J 1 ic:*3tti.*^7j<eg'fby-;?''5 . 46g(0. 07mol)SrlO. 92g(0. 1 
4mo 1 ) (c:L. eiEll2. 24g(0. 07mol)S:4. 48g(0. 14mol)(c: 

(CH3CH20)3Si (CH2)3S(CH2)6C1 

X'm^fli>it-^4 9. 91g(0. 14mol) SrTIBs^ 
(CHgCHsOgSi (CH2)3S(CH2)6C1 

T'*§ti§-fl:-^!ri!l4 9 . 91g(0. 14mol)i:l, 6 -'Ji^ ua^^^y 1 0 . 8 

5 g ( 0 . 0 7 m o 1 ) criM-^mt i-fzimmmirz^m^'^7->fct z.^. ^^mf^m<7)m 

[-fbl 1] 

(CH3CH20)3Si(CH2)3S(CH2)6S2(CH2)6S2(CH2)6S(CH2)3Si(OCH2CH3)3 I 

Tm-^tLh^-^Th^Zbimmtfz. fits yiW-^-Si^^—iyay^a-rh^'^y^ 

[00 531 
[«6] 





c 


H 


S 


S i 


ti-mt (%) 


5 0. 5 


9. 2 


2 2. 5 


6. 6 


^S'm (%) 


5 0. 1 


9. 0 


2 2. 9 


6. 8 



[00 54] 

MJRx-e/Pi/H ya-^S BR ( J SRtt5^^aS# 17 12) 11 OgP. NR (-«&«J^ 
RSS#3:?^V-K) 2 OgR. ;^-;Jt>7'5 >■/ ^ (-^W^rN 2 3 4 ^"V- K ) 2 OgP. 
i^^^yij { B*i-- U ;<?X^s^^|tM-7°>-;PA Q ) 5 0 gg. HMfiJ l 6 fO-fk-^JUjXtiJt 

. ogp. wmmmn. {-J^vv^r-J)V-j7.)vy ■< h') o. 5gi5. SneiiEit^fiJN s ( 
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x.xm.nL:fj>,mmmi^%f^. %(i>tifztfM.m^ik^ 15x15x0. 2c m<7)^4>> 
1 6o°cT-i B^mTuxmmLx. s&^t-thmmf^ (rfAs^-h) ^mmt. irnvm 

[00 55] 

1 ) ^---WJK : J I S K 63 0 0izm&b. "mi^. m&4^. M&ISO'C 

izxmmL. immit: 1 0 0 1 txmmvmLtz. tmcr,m.i}iyb^\>^\it^j=^'---'mm 
1)30 o%^m:^. Bmmm ■. j is k 6251 izmmtxm^L. imm 1 

loot LXtrnx^Lfc. mi&i!/^±^ \'mt\ 3 0 Q%mBm:h. 

2 ) : J I S K 6 2 5 2lc*g!ltTa!lSL. Jt«^J 1 ^ 1 0 0 LXmiX 

3 ) t a n ^ : m^-'SM'^mm ( P':^^ h U v^X^iM) ^ffifflL. ?l5IO»M5%. Jl 
^ISl 5Hz. 6 O-CiO^trai^LJ^:. ^fc. |«iUt{4. J?$0. 2 cm. ilSO. 5 
cm(50~>-h?-fflV^. ffifflR;^ragE^2cmhtTtlJ»fi*l 6 0stLfz. tan 8 

(Dmmmmi^ i o o t t-cm-c^L/::. imm:^H-^^\mt'\ixi'u i^xnx*^/jN 

[00 56] 

[HlfiflJ?- 1 3 . Jrb^l^J 1 -3 ] 

ztL^coma. ^mMcozi-M.mMi^m<Dmm^m^^i><ox'h^. wm^^mmi^z^ 

•tmK)X$>i>. 

■^io. immizmmLtz'ft-^mimTc^mox'hh. 

[0057] 
[-fbl 2] 



(CH3CH20)3Si(CH2)3S4(CH2)3Si(OCH2CH3)3 
(CH3CH20)3Si(CH2)3S4(CH2)6S4(CH2)3Si(OCH2CH3)3 

it»J 3 co^l^-a-^ii 

(CH3CH20)3Si(CH2)3S4(CH2CH20)2CH2CH2S4(CH2)3Si(OCH2CH3)3 
[00 58] 

5g|It^-;j1>y7«y^N2 34 6. 5^Sr^i-^t^@a-&S'J& 1 3«IIPLf^*.O^fie 

[00 59] 
[^7] 
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8 


9 


1 0 


1 1 


1 2 


1 3 


1 


2 


3 
























S B R 


110.0 


110.0 


110.0 


110.0 


110.0 


110,0 


110.0 


110.0 


110.0 


110.0 


NR 


20.0 


20.0 


20.0 


20,0 


20.0 


20.0 


20.0 


20.0 


20.0 


20.0 




20.0 


20.0 


20.0 


20,0 


20.0 


20.0 


13,5 


20.0 


20.0 


20.0 




50.0 


50.0 


50.0 


50.0 


50.0 


50.0 


50,0 


50.0 


50.0 


50.0 




1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1,0 


1.0 


6 c 


1.0 


1.0 


1,0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1,0 




3.0 


3.0 


3.0 


3.0 


3.0 


3,0 


3.0 


3.0 


3.0 


3.0 


DM 


0.5 


0.5 


0.5 


0.5 


0.5 


0.5 


0.5 


0.5 


0.5 


0.5 


N S 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1,0 




1.5 


1.5 


1,5 


1.5 


1.5 


1.5 


1.5 


1.5 


1.5 


1.5 




6.5 






















— 


6.5 


















^m^fj 3 <r>vc^m 






6.5 


















- 


~ 


- 


6.5 


- 


- 


- 


- 








- 


- 


- 


- 


6.5 


- 


- 


- 


- 


- 




— 


— 


- 


- 


- 


6.5 


- 




- 


- 


mmm i (T^-fti-^i^ 

^ - 4^" ^ 5^ 





_ 










13.0 










- 


— 


— 


— 


__ 


— 


— 


6.5 


— 
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— 


— 


— 


— 


— 
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— 


6.5 
























6.5 
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yo 
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120 


122 


125 


126 


117 


112 


116 


100 


106 


97 




105 


106 


106 


107 


103 


102 


108 


100 


100 


98 




112 


110 


110 


111 


108 


106 


109 


100 


103 


96 


tan 6 (60'C) 


79 


81 


80 


79 


85 


88 


85 


100 


96 


102 



[0060] 
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F:?— 4H049 VNOl VP02 VQ21 VQ49 VR21 VR43 VS21 VS49 VT03 VT28 

VU17 VV05 

4J002 ACOll AC031 AC061 AC071 AOOSl BB151 BB181 DA037 DE237 DJ017 
DJ047 EF057 EX086 GNOO 



